A granodiorite stock intrudes complexly folded and thrust-faulted Paleozoic sedimentary rocks in the Osgood Mountains of eastern Humboldt County, Nevada. Within the metamorphic aureole surrounding the pluton, the sedimentary rocks are converted to cordierite hornfels and marble; tungsten-bearing tactites developed along the contacts of the granodiorite. Cutting the granodiorite and sedimentary rocks is the Getchell fault, along which the disseminated gold ore bodies of the Getchell mine are localized. K-Ar ages of the granodiorite, andesite porphyry, tungsten-bearing tactites, and altered granodiorite from the Getchell mine indicate that emplacement, alteration, and mineralization are all part of a magmatic-thermal episode which took place approximately 90 m.y. ago.
fault zone or occupy portions of it, their original position appears to have been controlled by an early fracture that later developed into the Getcheil fault zone. Granodiorite dikes also parallel the fault zone. There is some disagreement over the age of the andesite porphyry dikes. Joralemon (1951) The ore is mainly scheelite-bearing tactitc; powellite is accessory and metallic sulfides are present in minor amounts. Uncommon small local concentrations of molybdenite are observed in tactite close to the granodiorite contact. Pyrite, chalcopyrite, sphalerite, and galena are erratically distributed in the tactite; pyrite is the most common. At some places, scheelite is found in calc-silicate rock and altered granodiorite. At others, scheelite occupies narrow seams and/or small intensely altered areas or pockets in the granodiorite along the contacts. These small, but very rich .ore pockets consist of muscovite, hydrobiotite, small quartz crystals, and scheelite. Scheelite-bearing quartz veins are found cutting the gold ores at both the Getcheil and Ogee-Pinson mines.
A major structural feature of the Osgood Mountains is the Getcheil fault along the eastern margin of the range (Fig. 1) . Horizontal mullions and slickensides with superimposed vertical striae show that fault movement was largely parallel to the strike prior to the block faulting (Hobbs, 1948) . Joralemon (1951) indicates that the latest movement was vertical. Evidence at the Getchell mine of postmineralization movement on the Getcheil fault is the displacement of Quaternary alluvium and development of slickensides on the surfaces of altered rock.
The Getchell Gold Deposits
The disseminated gold deposit is localized along the Getcheil fault. In the southern and central parts of the mine area, granodiorite forms the walls of the fault zone, whereas farther north the fault cuts argillite and limestone of the Preble formation (Joralemon, 1951; Hotz and Willden, 1964). In the center pit, barren granodiorite forms the hanging wall. In the South Extension Pit, gran.odiorite in the footwall is partly altered (sericitic alteration) and veined by calcite and dolomite; it contains sulfides and approximately eight ppm gold. Both oxide and sulfide gold deposits occur. The oxide ore, being easily recovered, was exploited during early mining operations. The sulfide ores, which are more extensive, were mined later. Joralemon (1951, p. 270) reported that the gold ore bodies are sheetlike masses that lie along various strands of the Getcheil fault zone (Fig. 2) . These masses consist of sheared and mineralized argillite and limestone cut by quartz and calcite and dolomite veins; within the fault zone, the rocks contain a soft, carbon-bearing gouge (gumbo)--minute quartz crystals embedded in a nearly submi.croscopic intergrowth of quartz and amorphous carbon. The gumbo formed in the gouge zone by hydrothermal metamorphism of carbonaceous limestone and shale accompanied by the introduction of fine-grained quartz. It was a major bearer of oxide gold ore. The sulfide ores consist of carbonaceous limestone with iron and arsenic sulfides.
The arsenic sulfides, realgar and orpiment, are associated with gold in the vicinity of the Getcheil mine. According to Joralemon (1951) , they are the most abundant metallic minerals and are primarily restricted to the areas within the veins that contain notable quantities of gold. .The gold ore contains a few thousandths to a few hundredths percent WOa; scheelite and hfibnerite have been identified. Every mineral is host for some of the gold. Pyrite, marcasite, and the carbonaceous gumbo are the most important, but gold occurs sparsely in realgat, arsenopyrite, and quartz. The gold is present largely as discrete, microscopic particles ranging from a fraction of a micron to ,•1 mm. Some gold principally outside of the ore shoots may be present in solid solution in pyrite and carbon (Joralemon, 1951 Erickson et al. (1964) demonstrate the occurrence of small amounts of tungsten in and over the goldbearing ore. They also show that arsenic occurred in amounts to 2,000 ppm in oxidized iron-rich material from the tactitc-tungsten ores; the elements As and W are common to both the tactitc and gold deposits. On the basis of their geochemical studies, Erickson et al. (1964) believe that the various types of metal deposits are probably genetically related to each other and to the granodiorite intrusive mass and that they formed as successive and overlapping stages of one period of complex mineralization. Neuerburg (1966) has studied the distribution of sulfides, gold, and other heavy minerals in the granodiorite. lie concludes that areas of high-sulfide concentration adjacent to the contact of the granodiorite represent points at which late magmatic mineralizing fluids issued from the stock. He demonstrates that these areas of postulated fluid exit correspond to tungsten deposits in the adjacent limestone country rocks. The gold content of the granodiorite is one to two orders of magnitude greater than that for crustal rocks or for granitic rocks of similar composition. The highest gold concentrations in the stock are in large part adjacent to the Getchell fault and to the low-grade gold deposits in the Ogee-Pinson mine several miles to the south. Neuerburg (1966) suggests that the spatial relation may indicate a genetic relation like that postulated for the association of high-sulfide concentrations and tungsten deposits.
Conversely, Roberts et al. (1971) , in reviewing the occurrence of the disseminated gold deposits in north-central Nevada, suggest that the mineral assemblage of the gold deposit in the Getcheil fault zone appears to indicate a distinctly lower temperature than the assemblage in the tactitc-tungsten deposits, concluding that the gold deposits are con- 
Geochemistry ooe Altered and Unaltered Igneous Rocks
Chemical analyses were made and norms calculated on rock samples recently collected by the writers: two samples of granodiorite (MB-33B, MB-34), two samples of andesite porphyry from the North Pit (MB-32 and 32A), and a sample of altered granodiorite from the South Extension Pit (GL-3) ( Table 1 ). The samples were also analyzed semiquantitatively by spectrography (Table 2) and quantitatively for some trace elements (Table 3) . Normative mineral contents of the unaltered samples are plotted on a quartz-plagioclase-orthoclase diagram (Fig. 3) examination, only one episode of sericite formation appears to be present.
Trace Elements
The trace element analyses (Table 3) (Fig.  1) , and of one sample of andesite porphyry from the east wall of the North Pit of the Getchell mine (Fig.  2) , listed on Table 4 , were published earlier by Silberman and McKee (1971) .
Two samples of altered granodiorite (GL-3 and Section 4, Table 4) were collected for dating. Pervasive slickensides and kinked muscovite lamellae in replaced biotite phenocrysts at locality GL-3 indicate that fault movement affected this locality after alteration. Fine-grained sericite from the ground- McKee ( Sample MB55 was collected from a cavity within the granodiorite along the contact of granodiorite with tactite at the Mountain King mine (Fig. 1) , where sericite-bearing seams contain scheelite (Hotz and Willden, 1964). The sericite in these samples was coarse grained, in flakes up to 1« mm across. Mineral separations and all analytical work on the samples from the Marcus and Kirby mines were done by Geochron Labs, Inc. Mineral separation for the Mountain King mine sample was done at the Nevada Bureau of Mines and Geology. Analytical data are given for previously unpublished ages (Ta'ble 5).
K-Ar Ages
The age of the granodiorke based on averaging the three ages from the two specimens of unaltered granodiorite is 90 m.y. (Table 4 ). The concordance of the biotite and hornblende ages from sample MB-34 strengthens the validity of the 90-m.y. age. The andesite porphyry in the North Pit also gave a 90-m.y. age (sample MB-3.2, Table 4 ). On the basis of chemical similarity, proximity, and age, the andesite porphyry is most likely a phase of this magmatic episode. The agreement of the K-Ar ages of the granodiorite and andesite porphyry establishes a firm upper limit on the age of the ore deposit.
The muscovite samples from the tactite zones gave ages of 87.6, 88.4, and 92.6 m.y. These ages are broadly the same (within analytical uncertainty) as the age of the granodiorite. Both the geologic relations and K-Ar ages indicate a genetic relation between granodiorite and tungsten-bearing tactite deposits.
Altered granodiorite from the Section 4 Pit (Table  4) , which contained the coarsest grained, purest muscovite, has an age of 92.2 m.y., the same within analytical uncertainty as the age determined for unaltered granodiorite. The South Extension Pit sample (GL-3, Table 4 ) gave three separate, discordant ages; all of these are significantly younger than the age of the pluton.
The 67-m.y. sericite date of sample GL-3 (Table  4 ) must be considered a minimum age because of the very fine grainsize of this groundmass sericite. Hanson and Gast (1967) and Hart (1964) showed that the retentivity of argon in micas is dependent on grainsize in a contact metamorphic environment. Where the grainsize of the sericite is very fine, a relatively large surface area is exposed, probably permitting increased argon loss at relatively low temperatures.
There are two probable interpretations of the orthoclase age and the coarse-grained sericite age of 75 and 81 m.y., respectively, from sample GL-3 (Table 4 Many quartz porphyry dikes occur in the Cortez area and mineralization of the Cortez gold mine is believed to have been contemporaneous with, or later than, emplacement of these dikes (Wells et al., 1971 ) .
In summary, Getchell has now been dated at approximately 90 m.y.; Gold Acres has a probable age of 92 to 94 m.y., Cortez is younger than 35 m.y., and the age of Carlin is uncertain. Careful study of the mineral assemblages in altered igneous rocks, which occur in the ore zones of all the disseminated gold deposits, may reveal datable sericite (2M• muscovite) and it may be possible to determine the age of mineralization of most of these deposits. Care must be taken, however, in sampling to see that areas of postmineralization deformation are avoided and that the sericite chosen for dating is as coarse-grained as possible.
